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(54) Abstract Title: Frustoconical deflecting apparatus of vacuum cleaner filter assembly 


(57) A grill assembly e.g. for use in cyclone dust-collecting apparatus of a vacuum cleaner comprises a grill 
body 41 , a plurality of passages 42 formed in the body, and a dust-blocking member 43 arranged at a 
lower portion of the body. The dust-blocking member comprises a frustoconical member 43a and a 
hollow cylinder 43b extending from one end of the frustoconical member. The grill assembly may be 
formed by a plurality of blades arranged along an outer surface of the grill body. The dust-blocking 
member may be removably connected to a lower end of the grill body. The connection may comprise a 
bayonet-style fitting, with protrusions (45b, fig. 5) on the dust-blocking member and corresponding holes 
on the grill body (45a, fig 5), or may comprise a screw fastening the member to the body. 

FIG.3 
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THERMOSETTING COMPOSITION 
¥ fc * Haas Framln^ham, Mass., assignor to 
W^^acorporation of Massachusetts 

16 Claims. (CI. 260 — 19) 


My present invention relates to 
tion of a novel composlUon which may be usee 
io replace rubber for many purposes and ma, 
'lllpJcpd i„ a manner analogous to the proc- 
^S^SSmSSSk- of rubber. The composi- 
ttaSto toermopUvstic and may be proceed and 
shooed to any of the conventional methods used 
IX rSbMustrles. and afterbehw sop*oc- 
essed or shaped can then be set by toe further 
apphcStlon of heat, or heat and pressure whereby 
It acoulres many of the properties of vulcanized 
rub^r The thermoplastic material can be com- 
r „."~. ' H .„ A mived on a conventional two roll 
^^or^anbxny mixerand - = -t» 
calendered, extruded, or Pressed. Sheete ana 
Sited fabrics may be produced by tr* calender 
metood commonly used In producing J^ber. 
^Tted sheetsand rubber coated fabrics. Fabrics 
cottel S toe composition of the invention > have 
Soused to replace rubber coated fabrics In the 
n^Xrtme of articles for Army and Navy .such 
hospital sheeting, water bags, raincoats, potecm 
gls impermeable fabric, etc. The composlUon 
ofthe invention possesses m any _PJ£^ es _5£ 
lar to natural rubber such as flexibility, water 
^stance and resistance to wear. It can ne 
ISed totefilanVents. rods, tubes, or sheets and 
SSuen^cS or It may ^ mould^ to com- 
pression or Injection and cured during these oper 
at T^' thermo-setong composition of^the Inven- 
tion comprises polyvinyl a«W resto. wch m 
oolsvinyl formal or butyral, with or without a 
SSffier and a resin of the heat reactive 1ype. 
Xrably. an oil soluble thermosetting resto. 
By thermosetting resin, I mean aresto wWch can 
be rendered non-thermoplastic by heating ana 
whlX imder heat, can react with ether materials 
or with themselves. The addition of zinc oxide 
Sthor without a fatty acid, such as jstearlc, 
oleic palmitic or lanric add. or a salt of such 
mater^asT such as zinc stearate, is desirable. Mg- 
mtnte^oiors. fillers, and reerfor^g agents com- 
monly used to rubber compounding may be_ao a 
^ These ingredients can be compounded and 
mUed^n a Conventional two roll rubber mOL or 
fianbury mixer. The resulting composition is 
nlastic when heated and may be shaped as de- 
sired and toe shaped mass then may be rendered 
non-toennoplasuc by heating or. curing i »t a, nto- 
able temperature and period of tone, to I****- 
the rdasUdzer used should be that one which Is 
Se be^fofusfwito the particular acetal used 
tavmg in mind the product to be produced and 
its nrobable conditions of use. „__.* 
Tb* present invention in Its broadest aspect 
contemplates a composlUon which Is thermoset- 
ting^ I believe I am the first to discover that by 
compounding polyvinyl acetal with a ^table 
amount of thermosetting resin a composition may 


be produced which can be toermoset by suitable 
neat treatment. I am aware that thermosetting 
resto has been added to polyvinyl acetal foxtoe 
nuTDOse of raising tbd melting or softening point 
* of the composition particularly of a r^to depos- 
ited ftom a solution as described In the patent to 
Sdl and smith. No. 2^43.560 but as far as I 
am aware no one has discovered that apolyvinyl 
tcetal compounded with a Iherrnosetting presto 
10 can be both softened by heat so that it can be 
molded and yet can be subsequentiy set by proper 

heat treatment. The fact that the composition 
no lon^r thermoplastic after suitable h^t 
treatment Is evidence that some change to toe 
15 character of toe composition as a whole takes 
place during toe heat treatment due to the pres- 
ence of the thermosetting resin. - 
6 The foUowmg test is evidence toat toerrnoset- 
ting or curing takes place by suitable heat teat - 
20 ment of the composition. A mece of fabric coated 

fuse together and adhere to one another tadi- 
cTtmg that the coating is still toermoptasUa 
S toe period of heating is Increased and toe 
30 ttermosetttog action progresses and 

rfete two portions of toe coating brought to- 
Setoer to fomtag toe edge of the piece as (above 
described will no longer adhere and to f act can- 
not be used together even under pressure. 
35 The action of zinc oxide and fatty acid to toe 
oornoosluon appears to be somewhat analogous 
toX ac?fon or zinc oxide and stearic add to 
conjunction with sulfur and modem rubber ac- 
celerators in the vulcanization of rubber. The 
4o£nc oxide and fatty acid ^appear to , take part 
.in toe curing of the composition under heat, that 
U to rendering the composition » on - ther ? 0 5j?f: 
S Whtte the thermosetting resin alone, when 
"sed to an amount of about 2 to 6 percent. or more 
46 by weight based upon toe weight ofttePW 
Metal win cause toe composltionto cure 
Objected to suitable heat treatment, a 
Setter c^re and better product Is obtained when 

2 percent by weight based on toe weight ofth. 
acetal. but a greater amount of ztoc^e may 
Zl llse d since toe excess acts as a reeniorcmB 
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without metallic oxides serve to Illustrate the 
effect of metallic oxides on the cure. 100 parts 
of standard high viscosity polyvinyl butyral resin 
were mixed with* 50 parts of butyl ricinoleate and 
17 parts of Wecoline a C. plastlcizer. This mass 
was then extruded through a 20 mesh screen to 
remove all coarse particles. Three separate por- 
tions of the strained weld were then mixed in a 

SS? J^S* 7 ml ? er wlth 10 °* Amberol 

resin ST 137 and in one portion adding 3 parts 
stearic add and 10 parts of a metallic oxide and 
. "^S* ^ orUon adding an additional 10 parts 
•of metallic oxide, all per 100 parts of the butyral 
resin. In each case the final mix was pressed 
• to?****?-™* ^h gauge sheets were 

^yf d i^ ****** were neated on a metal 
circulating air at 275- for various times 
and then tested for flow in a Tlnius-Olsen flow 
tester at 225; P under a SessurTo? SSfo^Z 

£! r f^T\ mch - A plastic Pellet from each 
ffated sheet was placed In the heated chamber 
w h \ teSter !£ ced thrown an orifice of the 
UF5f I a rwn " 1118 stance in inches that the 
plastic flowed beyond the orifice in two minutes 
was recorded as the flow. A flow of less than 0 15 
Setely^d! 7 meanS that material is com- 
^TOe following table Indicates the data deter 


are Amerol ST 137 as produced by the Resinous 
Product Co.. Philadelphia, Pa., or Super Beckacite 
1001 as produced by Reichold Chemicals of De- 
troit, Michigan, which are para substituted alkyi 
A phenol-aldehyde resins of Bak elite #3360 as 
produced by the Bakellte Corp., Bound Brook. New 
Jersey which is a para substituted aryi phenol 
aldehyde resin. 

' A suitable composition for use in making rain- 
10 coat fabric comprises: 

Parts by weight 

48 

24 


Partial polyvinyl butyraL 
Butyl riclnoleate-. 


15 


Wecoline S. C. plastlcizer (which I under- 
stand is trlethylene dlcaprylate with di- 

esters of other fatty acids) 

P-tertiary butyl phenol formaldehyde resin 

Zinc oxide 

Stearic acid. 


20 Pigment or filler IT™ 


8 
5 
10 
Otol 
4 


Flow after u min. at 27C° P. 

(inchfts In 2 min.) 

Mwtfter 80 min. (Inches 'in 


MetaUIaozlde 

None 

■as- 

ZnO 

'Opts. 
MgO 

a 92 

0.10 

0.10 

0.70 


None 

None 

0.22 

0.30 

None | 

None 

0.08 


30 


35 


AO 


The partial polyvinyl butyral used contained 
between 1 to 3 percent of acetate groups calcu- 
™ — *** «wu uiiuutes l&tea as vinyl acetate and between 18 to 28 per- 
A flow of less than 0.15 2 5 ? ent of ^ydroxyi groups calculated as vinyl alco- 
t the Material u rnm. hoi, the remainder being butyral groups. 

The polyvinyl acetal and plastlcizer are mixed 
by dry churning which produces a moist crumb 
composition This is allowed to stand at room 
or slightly higher temperature until it forms a 
soiled cake. This cake can be cut into slabs like 
natural rubber and weighed out in this form. 
This is put on a two roU mill and when a continu- 
ous plastic layer is formed around the mill rolls, 
the other ingredients are added. A coating of 
the resulting composition is applied to a fabric by 
either the spread of calendering methods or both 
commonly used in coating fabric with rubber! 
Preferably, an initial thin coating Is applied to 
the fabric by the spread method by passing a web 
of fabric over a roll while a solution of the com- 
position in the form of a paste is deposited upon 
the web and is spread thereon by a. doctor blade 
The coated fabric then is caused to pass over a 
heater to remove the solvent. The solvent used 
may be denatured alcohol or isopropanol 25 to 50 
parts mixed with 75 to 50 parts of solvent naphtha 
or toluol. 

A heavier final coating then is applied by the 
calendering method by passing the web of fabric 
between a pair of calender rolls heated to a tem- 
perature of about 180° P. to 200° P. and which are 
operatively associated with a pair of delivering 
£5? £ eated t0 a temperature between 180° P. to 
230 P. The composition is fed between the de- 
livering rolls which forms it into a plastic sheet 
or web. The plastic web is delivered onto the ad- 
jacent calender roll which applies it progressively 
to the fabric web as the latter passes between the 
co calendering rolls. As the coated fabric leaves the 
calender it may be dusted or finished, if desired, 
with any of the conventional dusting agents used 
by the rubber industry, such as talc, mica, corn- 
starch. 

The raincoat is tailored from the resulting rain- 
coat fabric, the .seams being secured by cementing 
or the assembly may be made by stitching the 
various parts and subsequently cementing and 
strapping the seams. The raincoats then are 


45 


eo 


The action of the thermo-setting resin in the 
composition of the invention varies depending 
upon its character and the amount used. Of the 
many types that may be employed, for example, 
the phenol aldehydes and the amino aldehydes, 
such as the urea aldehydes and melamine alde- 
hyde resins, I find the so-called 100% oil soluble 
resins known as the para-tertiary substituted 
phenolaldehyde resins to be particularly advan- 
tageous from the standpoint of the quality of the 
final product as wen as ease of manipulation and 
processing, in the manufacture of flexible ma- 
trials for instance, raincoat fabric and when oil 
soluble thermosetting resins are employed, I find ™« ™ 
that from 5% to 20% of the thermosetting resin 55 230° P, 
should be employed, since less than 5%' falls to ~ 
overcome the thermoplastic characteristics of the 
polyvinyl acetal and as the amount is Increased 

fi£L! ^^SS^l 01 IS* producfc ^sui* and 
st ?^ hen 40 % * used. However, 
when rigid products are desired larger amounts 
may be used and when non-oil-soluble thermo- 
setting resins, for Instance, melamine aldehyde 
resins, are employed a smaller amount, even as 
iS^SrSJl** may 1x1 8amB ^stances, be found to 65 
SLS^ 478 ! 111 general, the non-oil soluble heat 
reactive resins appear to be so quickly thermo- 
setting that difficulties from premature curing are 


3U TS r J?5SJ2S2!? nCe ^* anu^piuK iMt' seams, xne raincoats then are 

ne^biStf ° r ,abrics where 70 ourea by "»r 1 to 1% bona Ms *n oZ 

Snat tiw TlSY* i mportaace ' such as to neated to between 250* to 270* p. to thermo-set 

^nt^ ^nn .S r to rf emp i°J 8D0Ut 5 *«> 20 th * bating and permanently unite thTse^ms 

£7tu£Li?J!&$ rest °P roduc ed by react. The fabric of the finished article possesses atof. 

71 Panola. Examples of these I* of a fabric coated with vulcanised natural rubber. 
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A composition suitable for use la making water 
bag fabric comprises: 

Parts by weight 
Partial polyvinyl butyral (same as In pre* 

vious example) ... ... . - 36 

Methyl rldnoleate — ^- 34 

p -Tertiary butyl phenol formaldehyde 4 

Zinc oxide.. '. ■• 10 


Stearic acid — 
Titanium dioxide. 
Whiting — — - — 


1 

20 10 


. 5 

The composition produced by intimately mix- 
ing the ingredients of this formula In a two roll 
mill or Banbury mixer Is thermoplastic and 15 
thermo-setting and can be used to coat fabric by 
the spread and calendering methods commonly 
used in coating fabric with natural .rubber. The 
coated fabric can be used to produce water bags : 
aiid the coating can be thenno-set by curing as .' 20 
described in making raincoats. 

A composition suitable for extrusion into the 
form of hose: 

Parts by weight 

Partial polyvinyl butyral 45 25 

Dibutyl sebacate -- 15 

Amberol ST 137 resin 6 

Antimony oxide • 10 

Laurie acid 1 

Chromium green 0 so 

Clay . 15 

This composition is compounded and mixed as 
described in the examples and then extruded oil 
a conventional rubber or plastic extruder In any 3ft 
shape that may be desired. It may thereafter be 
"cured" or caused .to be thermo-set by any of the 
conventional heat curing methods. 

A composition suitable for making rubber heels : 


Farts by weight 

Partial polyvinyl formal — 40 

Dibutyl tartrate 15 

Dibutyl phthalate — — 15 

Stearic add — % 

Zinc oxide.- : > — B 

p-Tertlary butyl phenol for m a l d eh yde ^ 

Whltlng"IIIIIII™I™ZIIIIIIIIIIIII~II 10 
Color — . V* 

Although sdnc oxide, and fatty adds greatly 
Improve curing and the Qualities of the cured 
product, their presence Is not essential although 
highly desirable. In making transparent coat- 
ings on silk or the like where a very transparent 
coating is desired, the zinc oxide or Its equiva- 
lent and fatty add as well as pigments and fillers 
may be entirely eliminated. If the advantages 
obtained by using metallic oxide and fatty acid 
were desired in such a transparent, coating, the 
fatty acid salts of the metals may be used inas- 
much as they do not materially effect trans- 
parency. Examples of such fatty add salts are 
zinc stearate and zinc laurate. 

Hospital sheeting may be produced by coating 
fabric with the following composition by the 
calender method, the coated material thereafter 
being , rendered thermo-setting by washing with 
a solution of a non-oil soluble thermosetting 
resin. 

Parts by weight 

Partial polyvinyl butyral 36 

Butyl rldnoleate - 18 

Wecoline S. C. plastlclzer (which I under- 
stand is trlethylene dicaprylate with di- 

esters of other fatty adds) . 

Zinc oxide . . 

Titanium dioxide 


Partial polyvinyl butyral- 
Dibutyl sebacate . 


Beckaclte 1001 resin — 

Zinc oxide — 

Stearic add 

Channel carbon black . 


Parts by weight 

- - — 45 

25 

5 


40 


Stearic acid.. 
Whiting 


6 
10 
10 

18& 


10 

i 

14 


55 


60 


This composition is compounded and mixed as 
in the examples previously given, taken off the 
mill in slab form, dinked out to an appropriate 60 
size to fit the moulder and cured in a mould under 
heat and pressure as Is ordinarily done with 
rubber. 

A composition suitable for coating fabric to 
provide a gas Impervious coated fabric may com- 
prise: 

Parts by weight 

Partial polyvinyl butyral 36 

Butyl rldnoleate... 18 

Wecoline B. C. plastlclzer (which I under- 
stand is trlethylene dicaprylate with dl- 

esters of other fatty adds) . . 6 

p-Tertlary butyl phenol formaldehyde 

resin ... 6 

Zinc oxide 8 

Stearic add _ — — ; % 

Pigment IZV 2 

Whiting . . 10% 

Paraffin wax. . . 1 % 

This composition is compounded and used In 
the same manner described in the previous ex- 
amples. 

Another similar composition using polyvinyl 
formal may comprise: 


As the fabric coated with the above composition 
leaves the calender rolls at a rate of from 15 to 30 
yards per minute, it is caused to pass under a 
45 doctor blade which forms a trough with the sheet 
material to receive a solution of Melmac resin 
S72 in butanol. The solution of Melmac resin 
used contained 2 parts of butanol and 1 part of a 
viscous melamine-aldehyde resin solution in bu- 
tanol of honey-like consistency as purchased 
from the manufacturer. This solution diffused 
Into the coating and,, since the coating was still 
hot, the solvent was removed by the heat there- 
in. The sheet material then was heated until 
the coating was no longer thermoplastic. 

Another composition suitable for coating sheet 
material by the calender method comprises: 

Parts by weight 

Partial polyvinyl butyral 48 

Butyl rldnoleate — 24 

Wecoline 8. C. plastlclzer (which I under- 
stand Is trlethylene dicaprylate with (Hes- 
ters of other fatty adds) ; :.. 8 

65 Besinox 602 (a molding type phenolic resin) .. 5 

Zino oxide — — — 10 

Stearic acid ; 1 

pigment or filler . 4 

In my co-pending application Serial No. 467,- 
70 787, filed December 3, 1942, 1 have described and 
claimed a sheet material coated with the com- 
position of the invention as well as the method 
of making the same. 
Idalm: 

•* l. A thermosetting composition capable of be- 
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tag compounded and processed like natural rub- 
ber compounds comprising a plastlclzed poly- 
vinyl butyral, a beat bardenlng resin capable of 
reacting with a polyvinyl butyral in an amount 
between about 2 and 20 per cent of the weight of 
the butyral and zinc oxide as an accelerator of 
said reaction in an amount of about 2 to 27 per 
cent of the weight of the butyral, said resin be- 
ing selected from the group consisting of an 
aryl substituted phenol aldehyde resin and an 
alkyl substituted phenol aldehyde resin. 

2. A thermosetting composition capable of be- 
ing* compounded and processed like natural rub- 
ber compounds comprising a plastlclzed polyvinyl 
butyral, a heat hardening resin capable of re- 
acting with a polyvinyl butyral in an amount 
between about 2 and 20 per cent of the weight 
of the butyral and zinc oxide as an accelerator 
of said reaction in an amount of about 2 to 27 
per cent of the weight of the butyral together 
with stearic acid In an amount between about 
Vk to 3 per cent of the weight of the butyral, 
said resin being selected from the group consist- 
ing of an aryl substituted phenol aldehyde resin 
and an alkyl substituted phenol aldehyde resin. 

3. A rubber-like product which is not self ad- 
hesive at 260° P. and which is the reaction prod- 
uct produced , by heating a mixture of a plastl- 
clzed polyvinyl butyral, a heat hardening resin 
capable of reacting with a polyvinyl butyral in 
an amount between 2 and 20 per cent of the 
weight of the butyral and zinc oxide as an ac- 
celerator of said reaction In an amount of about 
2 to 27 per cent of the weight of the butyral, said 
resin being selected from the group consisting of 
an aryl substituted phenol aldehyde resin and 
an alkyl substituted phenol aldehyde resin. 

4. A rubber-like product which is not self ad- 
hesive at 260° p. and which is the reaction prod- 
uct produced by heating a mixture of a plastl- 
clzed polyvinyl butyral, a heat hardening resin 
capable of reacting with a polyvinyl butyral in 
an amount between 2 and 20 per cent of the 


weight of the butyral and zinc oxide as an ac- 
celerator of said reaction in an amount of about 
2 to 27 per cent of the weight of the butyral to- 
gether with stearic add In an amount between 
0 about lft to 3 per cent of the weight of the buty- 
ral, said resin being selected from the group con- 
sisting of an aryl substituted phenol aldehyde 
resin and an alkyl substituted phenol aldehyde 
resin. 

10 5. A thermosetting composition according to 
claim 1 wherein the heat hardening resin is an 
aryl substituted phenol aldehyde resin. 

6. A thermosetting composition according to 
claim 1 wherein the heat hardening resin is an 

IS alkyl substituted phenol aldehyde resin. 

7. A thermosetting composition according to 
claim 2 wherein the heat hardening resin is an 
aryl substituted phenol aldehyde resin. 

8. A thermosetting composition according to 
SO claim 2 wherein the heat hardening resin is an 

alkyl substituted phenol aldehyde resin. 

9. A rubber-like product according to claim 3 
wherein the heat hardening resin is an aryl sub- 
stituted phenol aldehyde resin. 

23 10. A rubber-like product according to claim 3 
wherein the heat hardening resin Is an alkyl sub- 
stituted phenol aldehyde resin. 

11. A rubber-like product according to claim 4 
wherein the heat hardening resin is an aryl sub- 
so stttuted phenol aldehyde resin. 

12. A rubber-like product according to claim 4 
wherein the heat hardening resin Is an alkyl sub- 
stituted phenol aldehyde resin. 

13. A sheet material having a coating which is 
35 a mixture according to claim 1. 

14. A sheet material having a coating which 
is a mixture according to claim 2. 

15. A sheet material having a coating which is 
a reaction product according to claim 3. 

40 16. A sheet material having a coating which is 
a reaction product according to claim 4. 

JOSEPH U HAAS. 


